REPORT

DATE: August 17, 2006
TO: Transportation and Communications Committee
FROM: Philip Law, Senior Regional Planner Specialist, 213-236-1841, law(@scag.ca.gov

SUBJECT: Maglev 10S Preliminary Engineering — Draft Summary Report

EXECUTIVE DIRECTOR’S APPROVAL: l‘ ’D"M S‘LN N\Q

RECOMMENDED ACTION:
Receive and file the draft Summary Report on Preliminary Engineering for IOS.

SUMMARY:

Mr. David Chow, IBI Group, will present the draft report summarizing the work efforts completed for the
preliminary engineering of the Maglev Initial Operating Segment (I0S) from West LA to Ontario Airport.
The conclusion of this study represents a significant milestone in the development of a regional Maglev
system. Attached are the summary report and PowerPoint presentation.

FISCAL IMPACT:
Funds for the Maglev Preliminary Engineering are included in the FY 06/07 OWP.
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1. INTRODUCTION Phase 2
Summary of I0S Report

i. Introduction

The preliminary engineering design identified in the Phase 2 SCAG Maglev Deployment Program has
been completed. This report summarizes the project and the work efforts related to the preliminary
engineering of the alignment, development of station concepts and maintenance facilities, capital cost
estimates and public involvement plan. The report is Milestone Seven in the Part 2 work element. More
detailed information for the individual components can be found in the previous milestone reports:

Preliminary Engineering Analysis
Preliminary Design of Stations
Refined Cost Estimation
Outreach and Communications

This report contains six sections, including introduction, background, and a section devoted to
summarizing each of the four key components of study. The sections are:

Introduction

Program History

Preliminary Engineering Analysis
Preliminary Design of Stations
Refined Cost estimate

Outreach and Communications

IZRS ol e

Section 1, Introduction, describes the purpose of the report and the layout of the document. Section 2
provides a brief history of the maglev program. Section 3 summarizes the results of the preliminary
engineering work. Section 4 provides a summary of the station and maintenance facility concepts.
Section 5 highlights the results of the capital cost estimates for the project. And finally Section 6
describes the outreach conducted in this phase of the program.
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Ii. Background

Maglev Program History

United States Government Agencies and Legislators have been envisioning methods to realize a high-
speed ground transportation system for several decades. The National Maglev Initiative (NMI) was
formed in April of 1990 and included United States Department of Transportation, U.S. Army Corps of
Engineers, Department of Energy and other agencies to conduct and coordinate further research and
evaluate maglev technology as a means to improve surface transportation. NMI also determined the
appropriate role for the Federal Government in advancing the technology.! After many years of careful
analysis and study, the conclusion was that maqlev is a viable technology for deployment in the U.S. In
1998, the Transportation Equity Act for the 21% Century (TEA-21) established the Maglev Deployment
Program to analyze, plan, and build a maglev system in the U.S.

During this period, the Southern California Association of Governments (SCAG) was looking for an
innovative technology to address a number of significant issues facing the region. The issues included
the need for high-speed, high capacity travel for a large dispersed region, air quality requirements that
require a non-polluting means of transportation, the ability of a system to integrate with land use and
focus growth, the ability to develop an industry to help replace lost manufacturing jobs in the region, the
need for a fast and reliable means to link regional airports and make aviation decentralization possible,
and finally, a financially sustainable system capable of operating without government subsidies. Through
the process of very thorough evaluation, starting with the SCAG Regional Transportation Plan (RTP) in
1998 and a number of studies and RTPs since then, SCAG identified maglev as a preferred technology.

Under TEA-21, the Department of Transportation initiated a competition to plan and implement a maglev
project within the United States. Applications for the projects were solicited from various states and in
May 1999, seven projects were selected to participate in the program. The seven selected projects
included:
¢ Pittsburgh, Pennsylvania
Baltimore, Maryland to Washington D.C.
Atlanta, Georgia
Port Canaveral to Kennedy Space Center and Space Coast Regional Airport, Florida
New Orleans, Louisiana
Las Vegas, Nevada to California State Line
Los Angeles, California

In June, 2000, SCAG submitted the Southern California Maglev project description to the Federal
Government for further funding and development. The proposed project was to provide high-speed
maglev service between major activity centers in high-density, fast growing urban areas. The project
study area extended between Los Angeles International Airport (LAX), West Los Angeles, Downtown Los
Angeles at the Los Angeles Union Passenger Terminal (LAUPT or better known as Union ‘Station), San
Gabriel Valley, Ontario International Airport (ONT), Riverside, San Bernardino and March Inland Port
(MIP). The project length was approximately 92 miles and connected three counties together — Los
Angeles, Riverside and San Bernardino.

The SCAG project was considered to be the best technical project in terms of application of the
technology, local need and consistency with regional planning efforts. However, the SCAG program
lacked political support and ultimately did not make the short list in the government down selection
process. Federal Government representatives stated (or perhaps indicated) that the project was too
ambitious in scope as an initial starter program for maglev. They indicated that the length of the system
was too long to use as a test application of the technology and suggested an identification of a smaller
Initial Operating Segment (10S). Ultimately, the Federal program stalled as the money earmarked in

! Final Report on the national Maglev Initiative (NMI), September 1993.
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TEA-21 for maglev deployment was never made available to any of the short listed projects in the United
States.

108 Selection

Despite the outcome of the Federal program, SCAG continued to study the application of the technology.
This was due to the continued development of the technology, both in the United States and overseas,
and the need for a high-speed transportation solution for the region. Further financial analysis indicated
that the program has the potential to be financially viable and self-sustaining in the region. This led to the
continued study of the maglev technology along with other available technologies® and eventually a
selection by the SCAG Regional Council (RC) in 2002 of an I0S for the system. The IOS system is
approximately 54 miles long that connects West Los Angeles to LAUPT, the San Gabriel Valley and
Ontario Airport. The vision is for this to be the initial starting point to prove the technology and operate
the system in a manner to address some of the challenges to the program and the region including
aviation decentralization and financial sustainability.

SCAG Maglev Deployment Program

Currently, the SCAG Maglev Deployment Program is in the second phase of development. The first
phase was completed by the Lockheed Martin consultant team in May 2003. The work included
predeployment studies, financial and private/public partnering investigations, and the selection of the I0S.
The second phase of the program, the current work effort, is focused on the development of enhanced
engineering and cost estimating for the system. Detailed plans and profiles are developed for the
alignment options, layout concepts are developed for the intermodal stations and maintenance facilities,
operational analysis, capital and Operations and Maintenance (O&M) cost estimates and high-level
stakeholder outreach are all components of this second phase work. This report details the preliminary
engineering of the 10S in the Phase 2 work effort.

2 LAX-PMD High Speed Ground Access Study, IBI Group, November 2001
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1. Preliminary Engineering Analysis Summary

The project being summarized is a preliminary engineering of an Initial Operating Segment (I0S) of high-
speed magnetic levitation (maglev) system connecting Ontario Airport with West Los Angeles. The length
of the system is approximate 56 miles with the variations in length due to the alignment option. The
system consists of four stations: Ontario Airport, San Gabriel Valley, Los Angeles Union Passenger
Terminal (LAUPT or better known as Union Station). The system is a fully elevated design in order to
maintain high speed and utilize existing public rights of way.

Phase 2 Program Parts

Due to funding requirements, the Phase 2 engineering effort divided the Initial Operating Segment into
three parts. The three program parts are summarized as follows:

e Partl: West Covina to Ontario International Airport (19 to 21 miles depending on alignment), with
two stations: one in Ontario Airport and the other in West Covina or the City of Industry. Part |
includes alignment options on the 1-10, SR-60, and UPRR alignment alternatives.

e Part II: Los Angeles Union Passenger Terminal to West Covina (18 to 20 miles depending on
alignment), with a station in Los Angels Union Station. Part Il also includes alignment options on
the 1-10, SR-60, and UPRR alignment alternatives.

e Part Il: West Los Angeles to Los Angeles Union Passenger Terminal (17 miles), with a station in
West Los Angeles. Part Ill includes a single alignment on the 1-10. This was identified and
adopted by the SCAG Regional Council as currently the only acceptable corridor to connect
Downtown Los Angeles with West Los Angeles for maglev.
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The resulting corridor options formed by connecting the three parts together into possible alignments are
summarized as follows:

1-10 Alignment

e This alignment is approximately 54.0 miles long and connects West Los Angeles to Downtown, to
West Covina and Ontario. The alternative utilizes the Interstate 10 (I-10) freeway corridor for the
majority of the length, but also utilizes existing railroad corridors within Downtown Los Angeles,
Pomona, and Ontario. From West Los Angeles, it follows the |-405 freeway to the 1-405/1-10
interchange area where it transitions to the |I-10 freeway going east. The alignment continues
east along I-10 to the Los Angeles River, where it turns north and connects to Union Station in
Downtown Los Angeles. From Downtown Los Angeles it connects to West Covina along the |-
10. From West Covina, the alignment continues east along the |-10 and SR-71 freeways to the
UPRR corridor within the City of Pomona. Here the alignment transitions into the UPRR corridor
and continues east to Ontario Airport.
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e The total travel time between the West Los Angeles and Ontario Airport stations is 33.5 minutes,
which results in an average speed of 98 mph (156.9 kph) including station dwell times. The top
speed along the alignment is 250 mph (400 kph), which is achieved between the West Covina
and Ontario Airport stations. The straight nature of the alignment along the UPRR corridor east
of SR-71 within Part 1 allows the Maglev technology to maximize its speed capabilities.
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UPRR Alignment

e This alignment is approximately 56.4 miles long and connects West Los Angeles to Downtown,
the City of Industry and to Ontario. From the West Los Angeles station to the Valley Boulevard
interchange along I-10 within the City of El Monte, this alignment is identical to the 1-10. At this
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interchange, the UPRR alignment transitions into the Valley Boulevard median and follows Valley
Boulevard and the Union Pacific Railroad (UPRR) right-of-way (ROW) through the San Gabriel
Valley into Ontario. East of SR-71 to the Ontario Airport station, the UPRR alignment is identical
to the 1-10 alignment.
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e The total travel time between the West Los Angeles and Ontario Airport stations is 33.9 minutes,
which results in an average speed of 100 mph (161.2 kph) including station dwell times. The
slightly greater travel time compared to the 1-10 alignment is attributed to the longer alignment
length. The top speed along the alignment is 250 mph (400 kph), which is achieved between the
West Covina and Ontario Airport stations.

aph

35G §-

309

250 Foon —

S

SPEES (Ranfit)

peass TARGEY DESISH
SPEEG

159

ki

A ki
ETATION U8 w)

SR-60 Alignment

¢ This alignment is approximately 58.4 miles long and connects West Los Angeles to Downtown, to
City of Industry/Puente Hills and Ontario. From the West Los Angeles station to the 1-10/1-710
interchange east of Downtown Los Angeles, this alignment is identical to the 1-10. At the [-710
interchange the alignment transitions to the south along the I-710 corridor and then to the east
along the SR-60 and SR-57 corridors through the San Gabriel Valley. North of the Temple
Avenue interchange along SR-57, the alignment transitions east into the Metrolink railroad
corridor within the City of Pomona. East of the merge of the UPRR and Metrolink railroad
corridors to the Ontario Airport station, the SR-60 alignment is identical to the 1-10 alignment.
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e The total travel time between the West Los Angeles and Ontario Airport stations is 34.8 minutes,
which results in an average speed of 100 mph (161.2 kph) including station dwell times. The
greater travel time compared to the 1-10 alignment is attributed to the longer alignment length.
Although almost 5 miles longer than the 1-10 alignment, the overall travel time increase between
West Los Angeles and Ontario is less than 1 minute. This can be attributed to the higher top
speed, 260 mph, that is obtained along the SR-60 corridor between the LAUPT and Puente Hills
stations.
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Design Approach

The design approach used for the development of the preliminary engineering of the 10S was
fundamentally a balancing act between the need to optimize performance and to minimize impact and
costs. The design approach used the following considerations and the details are summarized in the
milestone report.

e Use of Public Rights of Way ¢ Minimize Impacts
e Develop Fully Elevated Alignment ¢ Minimize Costs
e Maximize Speed

Base Information

Design of the I0S alignment considered the following base information developed through a combination
of data research and new mapping information. The information is summarized in detail in the milestone
report.

¢ Geotechnical Information + Right of Way Mapping
e Base Mapping o  Ultility Identification
¢ Aerial and Topographical Data
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IV. Preliminary Design of Stations

Stations

Maglev stations are key regional transportation facilities designed to provide access for high volumes of
passengers. The maglev stations will provide regional and local intermodal connections, as well as
national and international connections to passenger facilities at the Ontario Iinternational Airport and Los
Angeles Union Station.

The aesthetic features of the stations are intended to reflect the intrinsic values of the Maglev system:
advanced technology, movement, and speed. The conceptual design calls for open-air stations with
natural light and ventilation to take advantage of the mild Southern California climate.

A “family” of stations is proposed for the Initial Operating Segment. These stations would share a
common visual identity, structural, and functional elements. Each site-specific station design is based on
an appropriate prototype, adjusted to fit the local conditions.

Four stations are proposed for the Initial Operating Segment:

Ontario International Airport Station

This station is proposed to be located north of the existing airport terminal. The station is designed for
seamless integration with the Ontario International Airport and various modes envisioned for the stations
including future light rail service serving local destinations within San Bernardino County.

MA(ELEE

TIRNING THE VIBION IMTO REALITY

49



PRELIMINARY DESIGN Phase 2 DRAFT
OF STATIONS Summary of IOS Report

San Gabriel Valley Station

This station would provide access to the growing residential communities and major commercial
destinations of the San Gabriel Valley. Depending on the alignment, there are three alternative sites for
the San Gabriel Valley Station: one in West Covina on the San Bernardino Freeway (I-10) alignment, and
two in the City of Industry on the Union Pacific Railroad (UPRR) and Pomona Freeway (SR-60)
alignments. Conceptual designs are provided for all three potential station sites at the request of
stakeholders, who ultimately will select one of the three alternative sites for final design and construction.

San Gabriel Valley (I-10 Alignment) - West Covina Station Option
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Los Angeles Union Station

Union Station is Southern California’s most important intermodal surface transportation hub. Its central
location provides convenient access to Downtown Los Angeles. Union Station provides intermodal
connections to two Metro Rail lines, six Metrolink commuter rail lines, four Amtrak long-distance rail
routes, express buses serving the El Monte and Harbor Transitways, and numerous local bus routes.
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West Los Angeles Station

This station would serve the major educational, recreational, cultural, and commercial attractions of West
Los Angeles and surrounding communities. The complexities of locating a maglev station in this area will
require further study and coordination with stakeholders. Currently SCAG has a separate study devoted
to identifying a potential multi-modal transit hub in the area that may include a high-speed rail station. For
the purpose of this study, two alternatives have been developed that can provide bookend concepts for

the purpose of preliminary engineering and costing. Both concepts are located near the interchange of
the San Diego Freeway (I-405) and Wilshire Boulevard.

West Los Angeles - Veterans Administration Station Option

West Los Angeles - Cotner Avenue Station Option
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Maintenance Facilities

The Maglev Initial Operating Segment (IOS) includes two maintenance facilities to facilitate routine
servicing, cleaning, storage, and reparir of vehicles as well as the equipment and infrastructure for
guideway maintenance along the 10S route:

Central Maintenance Facility

The Central Maintenance Facility includes seven vehicle maintenance tracks, maintenance workshops, a
vehicle washing facility, four parking tracks, offices, and the Maglev system operations control center
The proposed location for the Central Maintenance Facility i1s west of the Ontario International Airport.

Decentral Maintenance Facility

The Decentral Maintenance Facility provides a second location for minor vehicle maintenance and
storage. It includes two vehicle mamntenance tracks and one parking track. The proposed location for
the Decentral Maintenance Facility 1s in West Los Angeles, on the opposite end of the Initial Operating
Segment from the Central Maintenance Facility
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V. Refined Cost Estimates

Cost estimates have been developed for the three alignment options of the 1-10, UPRR and SR-60. The
costs provided are in year 2006 dollars and are based on recent industry experience relating to material
and labor rates and available information from TRI-USA relating to maglev system component costs.
Specific details of the unit costs and assumptions are provided in the Refined Cost Estimate report. The
report provides information on the key components of the system which include:

e Structures/Foundations/Tunnels

e Earthwork

e Stations

e Parking Facilities

e Operation and Maintenance Facilities

e Guideway/ Propulsion/Power Supply/Operation Control (OCS)

¢ Sound Walls (Noise Protection)

+ Safety Fencing/Landscape

¢ Maglev Vehicles

e ROW/Roadway Improvements/Utility Relocation/Traffic Control

¢ Contingencies, Project implementation, and Environmental Mitigation
In summary, the cost for each alignment is summarized as the following:

e 1-10 Alignment - $7.811 billion

¢ Union Pacific Railroad Alignment - $8.066 billion

e SR-60 Alignment - $8.316 billion

The following tables provide a more detailed summary of the cost for each of the three alignment options.
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REACH AND Phase 2 o DRAF?
UNICATIONS Preliminary Engineering and Technical Analysis Report

V1. Outreach and Communications

The outreach and communications conducted for the SCAG Phase 2 Maglev Deployment focused on
providing information to key stakeholders along the alignment. The goal was to obtain input from
stakeholders that would help in the preliminary engineering of the project. Due to the limitations of the
scope and the current point in the development of the program, the outreach effort was conducted at a
very high-level. Future phases of the program will address the need to conduct outreach at a level
necessary for environmental impact analysis and clearance.

Key local stakeholders within each project segment were identified early on for the Outreach and
Communications effort’. Agency representatives, civic leaders, elected officials and key staffers from local
governments within these geographic segments were briefed. Additional stakeholders such as
developers and other economic interests were also provided detailed presentations as warranted.
Municipal and civic stakeholders are identified in their capacities as either key policy makers or leaders of
active organizations or those organizations themselves, with a focus on business and economic
development, transportation and land use advocacy. In all briefings, comments and concerns were
noted.

Stakeholder Meetings

Meetings for Maglev Phase 2 focused on stakeholders at potential station sites along the alignment.
Thus, it was especially important to brief those stakeholders representing the cities of Los Angeles, West
Covina, Industry (an alternative to the West Covina station site) and Ontario, though stakeholders
representing jurisdictions along that alignment will also be identified.

The meetings and presentations focused on technical information related to the maglev project. The
briefings were not intended to be lobbying efforts or attempts to obtain endorsement for the project but
rather to obtain or offer information related to the engineering of the system and the proposed stations.

Key briefings included the following:

o California Department of Transportation (District Director Failing and staff, see Preliminary
Engineering Analysis Milestone Report)

City of Los Angeles Department of Transportation (General Manager Gloria Jeff and staff)
City of Los Angeles Councilman Rosendahl (1 1" District)

City of Los Angeles Councilman Smith (12" District, member of Maglev Task Force)

City of Los Angeles Councilman Parks (8" District)

County of Los Angeles Supervisor Burke (2" District)

City of Ontario (Mayor Pro Tem Wapner, Member of Maglev Task Force and staff)

City of West Covina (Mayor Herfert, Mayor Pro Tem Touhey, and staff)

City of San Gabriel (Councilman Baldwin, SCAG Transportation Committee Chair)

City of Industry (staff)

City of Pomona (staff)

City of Torrance (Mayor Pro Tem Nowatka)

Los Angeles World Airports Board

City of Palms Springs (staff)

Agua Caliente Tribe (Council Chairman Malanovich and staff)

Pechanga Tribe (Boardmember Palinkas)

Westfield Developments (owners of West Covina mall station site)

¥ SCAG Phase 2 Maglev Deployment Program, Draft Public Involvement Plan, September 2005
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Station Siting Workshops were conducted as a part of the briefings as appropriate. These revolved
around identifying the parameters with which stations and maintenance facilities can be investigated.
Follow up briefings were conducted to share results of the conceptual work.

Maglev Task Force

Regular updates were provided to the Maglev Task Force (MTF) concerning the progress of the technical
work. Presentations were made in the form of Powerpoint slideshows. Additionally, summary
presentations were made to the MTF prior to their adoption of a deliverable on the project.

Collateral Material Development

As noted, powerpoint presentations were developed for the briefings which were also used as a “leave
behinds”. In addition, previously developed fact sheets were also provided.
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